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iStcffl u % z t tfi-e £ 5 u •> a v > if >^^r^<b#jjfe 
n^vtmamtDtm^mtt. -ass; ( 1 ) 

MnO, • z H 2 0 

(seek ytti~2©*r3»*. z«o~i©*g?&£ 

Sto {SU y=3/2. z= l/2-C»*»^4l» 

<» ) t&t>atiz •*>n>wtit*t&v-»a (in 

Mn(0H).(C0 3 )b 

(5£4\ attO~2©*SIS*> btt0~l©*JI&£ 
'J>te<tb 1 «©-e > # >fl?&W**»fl; 'J £ A** 
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1 

im*m l] ( i ) 

MnO, • zHiO 

^•To fiU y = 3/2, z= 1/2X-& 
<o ) T-^fo^tiSV>^>^bt)S^-flSSi (II) 
Mn(OH).(C0 3 )b 
(55** afcJ:0~2©#iI&£, b«0~ l©;ff31g&£ 

tfc i«©v>#Wbi^5£*®<by^A;!k& 10 
^t^. 9 ~3. 3 ©ffifflT*feSi»*Jl 1 ICSB*© 'J ^ >> 

[H3<j@3] v>*wb^***»Yby*-^A***+ 

5 0°CW±®aST?ftSlfiE1-Sif^ 1 Xfi 2 JcSBtt© 'J 

tT9 o~5 0 o'c<Dmm<Dum\zjx\j£'rzm$tmifr 

<b 3 © t% r *t*> £IB*© U •> A v > # >«£»<btt*ft 
fr£3©l,^ft*»fc:8B«©y^£AV>:tf>«-£K{b$J 

[it** 6] w^i^e>5©v>-ra^{cgB«^ixfe^ 
»T-f#e»tifcu^^Av>^>a^-^b^^tti^^) 30 

4 lEHSffi^K t b x ffl n T -5 d £ ftflk i: f 3 V *- * 

[*Bf9?<Z>8$M&MHI§] 
[0 0 0 1] 

[0 0 0 2] 40 

[t*3l?©ftffi] 'J^i?AV>^>«^i{biltt> Stti 

V3>x PHS (^— V±;i> • >'^>7 ^ ^• 
A) , S?m«fS3fk:ffl^e>*iT^S 'J^^A^^-^-^ 
Wrf&tcisttSlEas^flhb-t, S£$, &S£*xto3 
ftwe-otts, c©u^^Av>^>is-&siYb!i) 
rm&tiLmnftmmtiizmviL icoo 

mm ^sn^, wiibsb^ /j^flu, ^mm 
^ nam*.* *ftw, *mmm, &m&&, /jwim 50 



1 1-13 0 4 3 8 

2 

r&> • • if • 5 • vim x-tj 

• Hr~7 ■• i?-vs*> (Journal of the Ceramic Society o 
f Japank HOli, fl 159~1 163S (19 
9 3$) ) lzmm$iXT^Z>£5lZ, -ISSLiMOj 
(554N Mti\ Cr, Mn, Ni, Fe. CoXttVt 

\z%mmmE.i*-m < > l i c o o , t mm^ mmmm 

ntlsT&mzm^ZZtifiTZgZo bfrfc, LiMn 
0 2 tt> HMt Ltig-c$ffi4y>^>Sfflot^s 
©T% LiCo0 2 £J±^T, *Ji3X hOjS*6»S 

[0 0 0 3] ^CiaftLiMnOi ©Kjt^ft 

tLT, ^IS¥5-2 4 2 8 8 9#:&fgK§B*;*ftT^ 
-SidtC, Lij MnOj ilMnO^^^e^Hfr-^Sig 

*^bU^^Ai:^-^^^bv>^> (MnO 

b**x «yac*aaE*ifi>B4:-r*oT!x lawasas 

^Si:bttt^iJT-*?>o Sfcs &#©#&l;: <fcti{i> 
JH»fcLrj*fflia:**i'*»fb^>if>*fflv^*^nf 

[0 0 0 4] M. Tabuchi et al., Solid State, 

Vol. 89, pp. 53-63 ( 1 9 9 6 ) tctt, *RfcU?-9A 
£ * S/*»f b v > >tf > ^ U ^ A © ^ jUPJ TT- 

zkl»S/iS^-fr5C:i:KJ;oTL iMnO, 4ff-5S^iP 
fS^^>!) $ lBtt^^^T^^-5o b*>b^*s?>. d©^^St*5l% 

tfes mist \^xnmft**i'7kmib-?y-Hy*m^% 

[0 0 0 5] 

3£g b fe i a £Pp3M£8?&f S fc »(c * £ tifc % ©t & o 
T> ^iD^a©<t^t, /g^?g^©SI?aSt?©^ 

JS^i:bTfflV'>Sc:i:)5:<, SSC 
JO^fcT, ±9-^«fifiK^*-T5U^-i7Av>^>«^ 
^b^«i^tt«Sfii6^^^(cf#s c fcds-c- # s^^&ft 
W1-^di;*S6<ji:b> c©J;d^ U Av> 

© 'J ^-«> A-( t>r»;iMittt53 i:* IWiif 

[0 0 0 6] 

^>«^^b^^«fifig^J©SJg^&ttx -jKS 
(I) 

MnO, • zH 2 0 

(5£.fps yttl~2©*JI?&£v zttO~lc0flM 
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(3) 

3 

jnto fiU 'y = 3/'2, z = l/2f*5S^» 
<« ) T*to*ii3T>J!f>IMb*»V-»St (II) 
Mn(OH).(C0 3 ) b 

(S*, aliO~2CSIS(^ bttO~lfiD*SISS: 

[0 0 0 7] ^MtctS'Jf^A^^^i 
fitt, £©<£?£ LT?#6*i3 'J f-^Av>#>«-£K 10 
fb»«^ttJ&«ttSjE«tS*Ki: btffl^tftsci:* 

[0 0 0 8] 

(I) T*fc3ft*v>j!J>ttflsto»tf-*iSt (ID "C 

f#£ft5«t^tt*flfig«±, LiMnOi f«fc^ti5'J 

«, JCPDS*— HNo. 3 5-7 4 9 fcfB««**Vt 
^5LiMn0 2 k— gff-So 
[0 0 0 9] ±B-»SC ( I ) 

■e«to**i-6v>#>«Yb*i:UTtt, — KYb 

V>#> (MnO) , H-K-fbv>^f> (Mn 

1 0 3 ) , E=^bv>#> (Mn 3 0 4 ) , -KYbv 30 
>#> (Mn0 2 ) «*0>*©£a|*fcr4C14:a*T»S 

fc, cn?.©«^©K'fbx'>^>ji, -iffirfSbt, & 

±I3-asS (ID tf*t)$ix5Jfiatt^Kv>^>i:b 
mM~?>JJ> (MnC0 3 ) ^fc^tf^C £#T- 

[ooio] *4»!fc:43vvt, ffl^sv># >4b4tm 40 

«, •?CDV>^>cD¥i9Jg?ffi* s 2. 9~3. 3, 4$tC, 2. 
9~3. KDffilCfeSI k#$? i LVNo ffl^3V>#> 

<b-&^cDv>#>©¥*&/g^#2. 9 J:>)«/J^t^» 
fct, 4j«-rsU^-'>A-7>3!f>«-&»fb«lx Li MnO 

2 £Mn 3 O, ##-S£iS£-f -SidUfct), CfflJ;-? 
fcatelMb** 'J •> a -f * > - &*«!©lE8i?S$i« fc 

flfia t 3.3«fc»>**Sv\i:Stt, SfiKtS'Jf fAv>S 
>«.£»b«K LiMnO* KLi.2 MnO, 50 
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©lEI&MWKkLTffl^Tfc, +#iBi^3&&«gfi£f# 

[0011] ;ct, 3M8Wfc::tei,^ «^*v>5tf> 

#Wbi^3a, b, c, -fe*ii-?Hv>if>JK^aij|[ 
CtNam Nbt;K Ncm LTffl^-5 

?«Va, Vb, Vc, -ktfttf, 
[0 0 12] 

mi] 

NaXVa+NbxVb+NcXVc+- 

V a v 

Na -HNb+Nc +••• 

[0 0 13] f^tl5„ 

[0 0 14] ftoT, 0>JxJ£, E3HKfbv>if> (Mn 
3 O, ) l^i/k— Kfbv>:#> (MnOi ) 1 ^e;ko 
S^^fflv-v-S^Jiv E3HK'fbv>^>{c:43ttS-x'> 
#>©J» J f»;i8/3<ffiT-£>»3, EHSfbv^jtf > 1 * 
v>#>srp»j*fc:T3^;i/fcffli!su -|Wbv 
>#>tC:fctt5v>#>©jS^ffitt4lffirfc»K -&<b 

±8B^>3tf>Yb-&iB9©rS-&#it*3WSv>if>© 
¥«3J)K^fiffitt, ({(8/3) x3 + 4xl}/(3 + 
1) } =3f*5o 

[0 0 15] g=fc, 3MMUc,fc*U& f^nS'JffA 

v > # >4ft-MMbtttt? wattm* u * a -y * > 

ttttOjEflffifMfclsTAl^&Vdl^ *©«ti!#t4© 

afe&^fcSi&kL-t, ±e-«5G (D -c-Sto^tv-i. v 

>if>Mfb«9^»±«B-«SC (ID ^Ib^ti^lSttK 

Si, Sc> Ti, V. Cr, Fe, Co, Ni, C 
u, Zn, Ga, Y, Zr, Nb, Mo, Ru, S n, 
Sb, La, Ce, Pr, Nd, Hf, Ta&tKPbJ; 

*}tzz>&frt>m\$.i\z>>ptii< tt> imam? (wt, a 

it, 2 5^;i/%UT©IEffl-C**!9, $f^L<tt, 0. 1~ 
2 5 ^%©eit*So 

[0016] #J;i,£, -v>#>Jjg^©2 O^A^tfrm 

=u*)V\>) tt, v>^Wb^Srv>^>p^fl[-t?8 
O^^knn^Mbi^lfc:^^ hJ®^»T-2 
^%k©ig^©7k^*^SL, CtV^^^bUTfi 

[0 0 17] **WfcJ:Htt, ±IBv>^Wb^** 
«flsU?-*A*»*+t«-***^ »*L<J±, 
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[0 0 18] *Mik 'J ^ i: it, 7k& 

c y =f- tf a -r * > 3f > t> 

T? U 5 1 £ A * > i: itM-i * > S Z 1 ifiX § £ 

1b&®, mx.it, TkKft'J^-^A, 1Mb &s 

br, **wk:*c^tJ4. Tk^bU^ATk&i&hfciu 
"J >> A 4 * > * > i: -5 c £ ifi 

-C £ £ \ t&m £ 7k i~ *jg b T ^§5! b t) CD * ftl* T £ o 

[0019] *«w©*act:*v^-Cx v>#wti^fc 

**-f STk&fb'J^A©^!^ «ffcu Rg^ftSfc© 
TttftV^* 1 , il?ir> Li/MnSftttt ltt±ffc 
D> »ib<tt, 1~2 0©lcHT-$.2)o 

StiCfli&Utf, 0. 0 5~ 1 0^;b/LCDffiffl 

-e&Ss #tscfc©js&«v^?-£^isi&tt©jaa^ 0 

SKIt 0. l~5^E;i//L©®fflT&6o 

[0 0 2 0] #««j©#ifcfc:*5i,vr«\ ±iEbfe=fco^ 
*RflS U ^ "> A***C ituiB V > if > Yb-&«*»** * 

*»C^*b-C^-t*<fcl->o C©J;5fcr7k&-<i';t>££ 
jsg-rsc^^^s-fb^i:^ ISJcGg^;* *v •£*>©-£- 

[0 0 2 1] #»9iC*5^T* 7MMbU*-9A***rf» 

9 0~5 0 0°C©®B*W3:b^o flafft?aft#9 0 
°C «t *) t> ffiv ^ i: # W»J<DfiJsS f 5 * "C t TO> 
ItlWSSU fte^x 5 0 0-CSM5J:#lt * 

*W&Kft*i6J: Lt»«t5Ctt,-8jHtCiai*5* 

So fHi»-«Kfftt*#jt-rntt, in#fc?&Ktt> «fc b 

<«U 1 0 0~3 7 4°C (7K©fS^«) ©©HT-ifc 
t>> g£> £?3;b<«^ 1 5 0~3 0 0°C©©HT-afe 

So 

[0 0 2 2] S5Cin^oas*5 1 0 o-c 
ftt<fc!)it&£#, mn, IS B©©HT-fe So 

— mic, Tkmfcifotmttix^Zo 

[0 0 2 3] *ftBJ}<»?5mz&\,^Xte, Z(D&oVl, zk 
&<b V * * AzkS&fpT V > # >fr&tt£ jMft b &8U 
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6 

t? a v > 75 >«-a-^b^ : ?4ji3a^oai:cD^e^© 
t:-C7K7>?>^-gf bs +^-{C7k^b. Snflftb^ |g*g-rsc 

7hmnmztix\ / >Z7kfr*+ftizvk£-rzzt&X'gti 
it, micmfe£ti2>t><DT'itte^&, mm, so-cw 
±, 1 5 o°c*?s©ieHT-&5o i^ct-3tit zktst 

[0 0 2 4] Ht, *«Wfc*V^Ttts ?#e>*Vfc'J^^ 

rf&^« (d b mm® srffsct^T-^Sota 

*wfr?s 1 5 o«cjci±<DtMe"c«*bpi!^ w*, Mb 
r*J:i>o c©$£S;inllfttt. ±a>bfe«to{^ 

20 b, JPl^bv HM$*1t& SUKfra:oT*«t<x * 

[0025] **9ifc«tn«, Tkisasjsfe^. u 
^ 0 a •?>x>m-&mitmn¥*$-m b fc»©?sffltt, 

[00 2 6] «3Ka>j;5K, u ^sciofft-r 

^nfea^iifbiBtt^ttiaaMistts s^i§i±* s B!is»bT 

<. jSKSg^^l^^d^^SSo b*^b> *^B^ 

eeoT, f#e>*tfes^*i&#-r5cfc 
40 »s-i:7yT^So $m&, tt^*««uft^a 

t«?#-rsci:Ast?SSo 

[0 0 2 7] *«U!CJ;i>Jf!7A'f*>=*«ltt, 
C © «fc r> C b T » e> fi S U •> A v > * >jfc£Bfl;4M& 

^ttnawsjEajsttHfc b-rffl^s-fo©T-s.So 
[0 0 2 8] ^TkssfK (.mmmmm) *m^)?-*> 

A^t>-»:tffi0-«*ii t^fo iE®ii:ftfii2 

bT*»S«4rtt*S*nT*»), ±8BiE®lttiE«S 
50 *««t5*^bTjE«fflU-K«6K:»ttdnT*»), 
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,£tz, ««2ttft«ji«#7*^LTftffiflI'J-l«*8 
IZ&tfcZtoTs tttoF^T-£bfcfb^*;],^-£±B3 
y-K*6;fttf8fr&flMfct*-Mr--i: LT^gP^IKt) 
tti bf# £> <fc o * ixT ^ -5 o 
[0 0 2 9] ^CiS'JffATV^f^a^bft 

[0 0 3 0] ±ia#«*J4:LT0:> 

£fc> <&SCj&bT« 2«feU:£#f/BbTfe«fct>o 

1~5 0a«XCD«H7J*»), »*L<{±. 2-3 
011%®II-C3&l.o 

[0 0 3 1] ±ffite*ffl«K »KI8«a?il**©-ettft 

xfU>-/DtU>-i;x>ftl^ft: (EPD 
M) , X;^>fbEPDM, X5 L U>-7'^^Ji>zf 

ifi>»Jcjei:-Cx 2fflw±*Wfflbtt)<fc 
'©^*^j©ia^fit), wc»e*n«!v^ a 
ft, -&m*s i~5 o«fi%©®ffl-efe»3, »*b< 

fcfc* 2~3 0fi«%©®H-C-a&-5o 
[0 0 3 2] 3S«^Jtt, -MOSUT, ^JfCffi^^ti 

bi> 0 

[0 0 3 3] ^BJ^J^U^A^st-V-tfeflbtcis 
t^t\ ft«li:bTtt> ft*> 'J A 
JHr^*vri^£*©-?:&ftfc£s fSC RM^ix-S*©-? 
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[0034] jEfi§s unmtts mm, mn»±£.mi&2 

[0 0 3 5] #*ffif?f£*K t£*cfc»)*n<bft-t^ 

•l>*©T-fc*U£, ^-f*xT-& 0"Jx.»£, rati/ 
M?©cfc 5 Nilg, 

^u^^u->^U7'utrb>^© c ta^^-u 

[0 0 3 6] 

[$8BJ§©$jH] W±©J;d(c, *«Wt:«tn«x buIB- 

»a (i) -eat>*ii*v>if>ttfl3»xttiiw3-ia!sc 
20 (id ^*b£ft3*3£^«v>jtf>**»fl;i;*-* 
A*^*t7>is:^-a-TiDmbfc^ »su<it 7Kna 

[0 0 3 7] «rt x *^lffl^ai:<tii«> i£«^Hul3 
v>^>^b«o^St4^v>^>*ffl^5-^ > c 
©J;-5«:IS3l4SB5JaK-e«SJ*rscii:S^5i: b5&^© 
«fifiE^-T% iSS^«jg©iS-tt{r*,-r<-tiT*5 

t), b*^t), Wfettfctt^ttfflSfciiwi.b-rir^v^ M 
30 *^B^©*JS»cJ;n«, U5f-^A/v>#>jj§mb 

[00 3 8]fot, ^©i-5^U^^AV>7J>«^ 

ot> 3SS(SSfi©lS^iSt4SBU^^A-i'^->-»:«rfe 

[0 0 3 9] #$SBJ3© ij 5=- it ^J^. 

«. t^A-hT-, flSS^Hf, tHi/i-A-- Iff 
40 K*>^fl/t, /W^7s»7«B, p< 

^©ES*^^^ z ig(CfflV^S C fc^T- ^ S» 
[0 0 4 0] 

[XJE0J] WTtc^JS^J^#»f-c^B^?£iJiB^-r?,* s > 

wtt z ti h mmm t «t d (ri e> ^ n s t> © t- a * 
[oo4i] fzmm i 

mflS©H-^bT>^>0. l^^tTke-fbU^^AS^E 
50 lLhl/fc. uffl7 7'J-St-h^l'-7 , t:ftM, 
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ma. i o o°c'^ 9 6s4rstamLx. Tkm^^n^-^ 

[0 0 4 2] Z<D7km&.J&(DmT'&s JS^'J-*^^ 

tK&u i o o-cx^m^-^x, vj-v 
-at fee 

[0 0 4 3] HSE0IJ 2 

rUBS©^V>^>*^^^ MS 5 0 0 °Ct? 8 B# 

irk Mbt, -m<t^>x>zmtzo c©-^-fbv> 

^>0. 5 0 ; e;ui;-^'fbv>^f>o. 5 0^;i/ 
©¥i9/I^«3. 0 ) ^Tfc^b'J^AS^ufcrg-^U 

CCD*5HJ-£;f— h^b — ^(rttji^ SS15 0°C 

[0 0 4 4] C©*gfc£/S©^TSL *^'J-£«j®, 
*J5tU 1 0 0°CT-I£*i^-B-C^ U^^AV>^J>«^ 
^b^^tt*IfiK^*l&*^LTf#feo <r©*&*©X!i£ 
®$T^#->&*'>-ti>m , )?-t7l± (LiMn0 2 ) 

[0045] mmm 3 

>#>©¥*&IWffi3. 0 ) ^Tjc^b'J^Ae^i/fcil 
0 0°CT* 1 2Bm j&PfftbT^ 7kfl&S/fo£fT>£ofc 0 

[0046] zoTjc^momrm.. ^^v-^mm. 
7bc.rn.Ls i o o°cx&,m$itx, u?-^ a v 
MWf«Mt)4»*J: UTff tzo c© 'J ^ a v 

>^>m^m^<Dm^mm^m looofg) 

*ia2(c^fc Sfes ^©.fcolcbTff&ixfcy^A 

<k-5£, x'i'tfV&'J^A (LiMnOi ) O^W: 
-SLLtzo 

[0 0 4 7] HSS0IJ4 

mss©-^b^>^>%^^ ?aa 8 5 o °ct- 3 b# 

v>^>3^;vh*^b'J5 : --l7A6 ; e;i'$:ig-&L, c© 
S-&^S:'l'^>^*tJ!jP^, MSlLtlfeo C© 
v ? urn. 2 5 0 °CX~ 4 

[0 0 4 8] C©*?&afc©J&T&> *9D-£i!g®, 
*i$tU 1 0 Q°CX&m£itX, 'JfJAY^^ 
U<b^?ttfflJ5g^*»*i:L.Tf#feo C©Jf»*©Xi^ 
U^^-Vtt, VVtfV&'JT-^A (LiMnO, ) 
t-mLtzo 

[0049] nmm 5 

mfifi©-^bv>^>43gm^ fifil 050°CT3R 
BSk *fcfi£bT, H=K<bv>^>^f#fe 0 ^©EHHK'fb 
v>#>i. 2.5^e;i/i:-^bv>5tf>i. 2 5^e;u (v> 
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#>©¥i$JI7<ffi3. 0) hzk^bV^Ae^l/fciS-^ 
bs c©S^£^*>35:&zM;:;&P/L> ±g£lLi:b 
fe„ Z(D%^ U — b-^Cttii^s ?mJS 3 0 

o-CT^Btp^ jp^b-r^ 7kmm.fo*ftttitzo 
[0050] z (DTkmKifoomTik, z5>v 

ii<b«3^«m^t)*ii»*i: b-cft &. c©»*©xe 

@#r^*-Xi, v>#>&V^A (LiMnO, ) 
i:-Stbfeo 

10 [0051] mmm6 

mit-7- hj A*&*gi . i l &mft bo^iT u 

£^tfX^ 'J— fcfffco d*x£jg31^ *?5tU $g*Slbfc 
aK8 5 0"Ct-3m H-^{bv>^J 

[0 0 5 2] £©J;o£ bTf#^*xfcH-^bv>^> 
S^i/^^-fbU^AS^i/^ili^U c©?g-a-ti£ 

Y t> b— THdttii^ 3 5 0°Cf 1 ffSHS, hU 
20 gfcbT, *fjft£/&£fT&-3fco 

[0 0 5 3] 3©7ic|^SiiS©i^7^ H -^iijiis 
*i£U 1 0 0°CT-$£*££-e-T> 'JfOA7>«>16 
^b^lJia : ftt*lsE^l*l9*i:b-Cf#feo c©8J*©Xii£ 
®$r'i*->&. ^>U>mV^V2± (LiMn0 2 ) 

t-mistz 0 

[0 0 5 4] mm.mi 

rUfi5©j^Kv>^f>l^;i/i:-K'fbv>^>i^ / ;i/ (v 

>^>©^p±sn^fffi3. o) t7km^hU9-^A 6*)i&m. 
c:©Jl^S'r^->^*{cSn^, ^t^iLt 

30 bfeo ;r©X^'J— h^b— T'Ctta^ 
0 0°CT5^, SP^bT, ?X.mBU&*ftt£-3fzo 
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